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CASE REPORT

Monostotic fibrous dysplasia of the lumbar spine

Agbessi Martin Avimadije, Philippe Goupille, Djamila Zerkak,
Géraldine Begnard, Juliette Brunais-Besse, Jean-Pierre Valat

E%eumato/ogy Department, Trousseau Teaching Hospitfg37044 @gcedex, Ergmctij

(Submitted for publication August 5, 1999; accepted in revised form October 20, 1999)

Summary —Kﬂonostotic fibrous dysplasia is exceedingly rare. We report a case in a 61-year-old woman
with a history of recurrent low back pain and sciatica since 35 years of age. While walking, she suddenly
experienced pain in her right thigh. The pain spread gradually fo the buttock and caif on the same side, be-
coming increasingly severe. The time pattern was mechanical, with exacerbation during straining. Pares-
thesia developed over the dorsal aspect of the right foot. Nonsteroidal antiinflammatory drugs were ineffec-
tive. Radiographs of the spine showed an expansile and heterogeneous lesion in the body of L2.
Hyperactivity of L3 and L4 was seen on the bone scan. Computed tomography demonstrated heterogeneity
of L2, L3, and L4, as well as hypertrophy of the neural arch of L3 and of the right posterior lamina and Spi-
nous process of L4. Alterations in L2, L3, and L4 were noted on the magnetic resonance imaging study,
which showed no evidence of epidural involvement. Laboratory tests were normal. A surgical biopsy of L3
established the diagnosis of fibrous dysplasia. Since the seminal description of fibrous dysplasia in 1891,
only 21 cases of monostotic spinal involvement have been published. The spinal lesions can remain clini-
cally silent or cause spinal pain with or without neurological symptoms. Radiographic findings are variable
(heterogeneity, osteolysis, expansion without cortical violation or soft tissue involvement). Calcium and
phosphate levels are normal. The diagnosis depends on examination of a vertebral biopsy specimen.

Joint Bone Spine 2000 ; 67 (1) : 65-70. © 2000 Editions scientifiques et médicales Elsevier SAS.

fibrous dysplasia / lumbar spine

Fibrous dysplasia of bone, or Jaffé-Lichtenstein di-
sease, is a benign bone tumor characterized by prolife-
ration of connective fibrous tissue containing trabecu-
lae of woven bone [1]. Fractures and deformities can
occur [2]. Spinal involvement is rare, particulatly in
monostotic forms, but carries a risk of neurological
compromise. We report a case of monostotic fibrous
dysplasia of the limbar spine.

CASE-REPORT

A 61-year-old woman was admitted to our rheumatology
department in March 1992 for evaluation and treatment of
increasingly severe chronic sciatica. In February 1991, while

walking, she suddenly experienced pain at the anterior
aspect of her right thigh. Over the next month the pain took
on a mechanical pattern, became increasingly severe, and
spread gradually to the right buttock and to the lateral
aspect of the right thigh and calf. Straining exacerbated the
pain. Paresthesia developed over the dorsum of the right
foot. Neither nonsteroidal antiinflammatory drugs nor
analgesics provided relief. She had a history of back pain
during adolescence and of about four episodes per year of
low back pain and sciatica since 35 years of age. At admis-
sion, she was in good general health, and no point tender-
ness was found at the right thigh. Range of motion of the
lumbar spine was normal. Tenderness to pressure was found
at L4-L5 and skin roll over the right iliac crest elicited a bur-
ning sensation. Both hips had a full and pain-free range of
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motion. The straight leg-raising test was negative on both
sides. The knee jerks were present and symmetric but weak,
and both ankle jerks were absent. Paresthesia was noted over
the great toe of the right foot. Sphincter function was nor-
mal. Plain radiographs of the spine and pelvis (June 1991)
demonstrated a heterogeneous and expansile lesion in the
body of L2 (figure 1). Hyperactivity was seen from L3 to L5
on 2 bone scan done in August 1991; no other foci were
visible. Computed tomography demonstrated heterogeneity
of the bodies of 1.2, L3, and L4, as well as hypertrophy of
the L3 neural arch predominating on the right; at L4, the
right half of the neural arch was heterogeneous and the right
lamina and spinous process were hypertrophied (figure 2).
The overall shape of the vertebras, spinal canal diameter,
cortices, and soft tissues were normal. A magnetic resonance
study done in October 1991 showed alterations in L2, L3,
and L4 without evidence of epidural involvement. The ery-
throcyte sedimentation rate was 10 mm/h and the C-reac-
tive protein level was 1.2 mg/L. The alkaline phosphatase
level was normal, the serum calcium level was at the lower
limit of normal (2.25 mmol/L), and the serum phosphate
level was at the upper limit of normal (1.28 mmol/L). A
surgical biopsy of L3 was petformed. The specimen was exa-
mined without prior decalcification. The histologic pattern
was suggestive of fibrous dysplasia: small trabeculae of very
poorly mineralized woven bone separated from one another
by fibrous tissue containing evenly disuibuted fibroblasts
were seen, with no noticeable osteoblastic activity or resorp-
tion. The patient was lost to follow-up until October 1994,
when she again started experiencing pain in her right lower
limb, down to the sole of the foot, with paresthesia in the
second to fifth toes. She also reported intermittent pain in
the back of her left thigh down to the knee. The pain was
more severe than previously and became increasingly inca-
pacitating. Epidural glucocorticoid injections and traction
of the lumbar spine were ineffective. An intravenous infu-
sion of pamidronate (60 mg/day for three days) produced a
noticeable improvement. One year later, the only symptom
was moderately severe low back pain, and there was no evi-
dence of worsening of the lesions on radiographs of the
lumbar spine.

DISCUSSION

Fibrous dysplasia accounts for 2.5% of all bone lesions
and 7% of benign bone tumors [3]. The disease can be
polyostotic or monostotic. McCune Albright syn-
drome is a variety of fibrous dysplasia in which poly-
ostotic lesions are accompanied with precocious sexual
development and café-au-lait spots [4]. The spine is
involved in only 4% to 14% of polyostotic forms [5,
6]. Only 21 cases of monostotic spinal involvement
have been published [5, 7-24]; there were ten men and
nine women, and in two cases the sex was not speci-
fied [24]. Our patient was a woman. The first clinical

Figure 1. Plain radiograph: expansion and heterogeneity of the body
of L2.

symptoms of fibrous dysplasia usually occur between
five and 20 years of age, although some forms are
silent until adulthood [2, 8]. Of the 21 patients with
monostotic spinal disease, only three experienced

Figure 2. Computed tomography: heterogeneous appearance of the
body of L2.
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symptoms before 20 years of age [8, 18, 23]; one was
older than 50 years at the time of the first symptoms,
and our patient was 61.

Pathophysiology

Lichtenstein described fibrous dysplasia in 1938 as “a
disturbance in the development of bone-forming
mesenchyme caused by fibrous tissue containing tra-
beculae of scantily calcified primitive bone” [1]. Since
then, convincing evidence that the disease is in large
part genetic has been obtained [25-28]. The affected
bone demonstrates a mosaic mutation at position 201
of exon 8 of the Gs protein subunit (substitution of
histidine or cysteine for arginine). This mutation acti-
vates the enzyme adenylate cyclase, thus causing
increased cell division and inappropriate cell differen-
tiation. The result is overproduction of haphazardly
organized bone matrix.

Sites of involvement [2, 5, 8, 29, 30]

The bone lesions are usually limited to one side of the
body; when the lesions are bilateral, they usually pre-
dominate on one side, in one or both limbs. Of the
patients with monostotic spinal disease, 9 had involve-
ment of the lumbar spine, 8 of the cervical spine, and

5 of the thoracic spine (#able I). The body and neural

-arch were involved in 14 cases, usually with more

severe lesions on the right side [5, 9-12, 15, 16, 18-
23]. Our patient had lesions in the bodies of 1.2, L3,
and L4 and in the neural arch of L3 and L4, with pre-
dominant involvement of the right side.

Clinical manifestations

The disease, particularly in its monostotic variety, can
remain clinically silent far into adulthood, being
revealed only by radiographs done for another reason
[30]. One-third of the published cases of monostotic
spinal involvement were diagnosed after an injury [9,
10, 19, 20-23]. Symptoms in the other cases consis-
ted of low back pain [5, 7, 8, 15, 23], back pain [16,
171, neck pain [19, 20, 22], peripheral neurological
manifestations or spinal cord compression [9-11, 14,
18, 20, 21].

Laboratory tests

One-third of the patients with monostotic spinal
disease had high levels of serum alkaline phosphatase
and urinary hydroxyproline, with normal calcium

and phosphate levels [2, 19]. The urinary excretion of
the C-terminal peptide of type I collagen may reflect
disease activity {3].

Imaging studies

Plain radiographs of the spine can show a variety of
abnormalities, including osteolysis without cortical
violation [8, 9, 16, 17, 19, 21, 31], a radiolucency [5,
24], expansion with widening of the pedicle [10-12,
14], a patchy appearance with granular striations of
the vertebral body suggestive of an angioma [11], or a
ground-glass appearance [14]. Our patient had
expansile and heterogeneous lesions without cortical
involvement. The bone scan typically demonstrates
hyperactivity in one or more vertebras [12, 16-20,
23]; false negatives can occur, however: in a study of
80 lesions with radiographic abnormalities consisting
in a ground-glass appearance (z = 30), a cyst (n = 29)
or a deformity (n = 21). Scintigraphic hyperactivity
was seen in 28 cases (93%), 23 cases (79%) and
18 cases (86%), respectively [32]. Compurted tomo-
graphy shows a heterogencous lesion or osteolysis
without cortical violation; this investigation is useful
to look for soft tissue involvement or spinal canal
changes and to evaluate the risk of spinal cord com-
pression [9, 10, 12, 18, 19]. Magnetic resonance ima-
ging shows low signal on T1-weighted images in 18%
of cases, high signal on T2-weighted images in 60%;
in 18% of cases, no signal abnormalities are found

[33-35].

Histology [2, 5, 8, 29, 30, 36]

A bone biopsy must be performed to establish the dia-
gnosis in monostotic forms without highly typical
radiographic changes and to rule out malignant trans-
formation in patients with recent-onset of pain or with
radiological modifications in a known lesion. Histo-
logy is not indispensable in polyostotic forms. The
cortex is always intact, albeit thin and spongy. The
center of the lesion is composed of compact, firm,
whitish tissue that is rubbery or gritty to the touch and
usually contains few blood vessels (except in hemor-
rhagic forms); cystic cavities and, in some cases, carti-
laginous lobules are visible. Under the microscope,
haphazardly distributed trabeculae of woven bone are
seen; the bone is not organized in lamellae, and there
are no osteoblasts at the periphery of the lesion. These
characteristics are strongly suggestive of fibrous dys-
plasia. In doubtful cases, a study under polarized light
demonstrates typical woven bone.

S e
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Table I. Cases of monostotic fibrous dysplasia of the spine.

Authors Daniluk  Ehara Harris Hu Kahn IZLZZ:Z Nabarro  Nigrisoli  Nishiura  Nyul-Toth
Age (years) 28 19 42 41 23 58 46 36 37 26
Sex F M M M M F F F M M
Time to 10 years NSNS NS 6 months acute 6 years 6 weeks 3 years 6 months 3 years
diagnosis _
Neurological No No NS No No Sensory  Flaccid No No Grasping- No
manifestations loss paraplegia brisk
in the and reflexes
right sphincter
i . leg dysfuntion _ v
History No NS NS No  Cervical spine  Yes No No No No No
of injury
Site(s) 14 R ClLl3() L4Rap) C2ZR(ap) L3R (ap) Lip) T7Rp) L3 (@ C1,C2(a) L2L3 (ap)
involved ‘
Treatment Excision NSNS Biopsy Biopsy Biopsy Biopsy Exision  Curettage Excision Biopsy
fixation  fixation decom- fixation fusion fusion fusion
pression
Qutcome Nopain NSNS  Pain after ~ Fusion Fusion NS Fusion DPainafter Fusion  Pain-frec
4 years after after after 6 months after after
30 months 9 months 6 months lyear = 1year
mild pain pain free
. . Rosen- . Rosendal-  Schlum- . Our
Authors Oba Penrod Prybykkz Resnik blum Jensen ©_ berger Troop Wright patient
Age (years) 48 40 12 27 20 35 20 12 NSNS 60
Sex F F M F M F M F NS NS F -
Time to Acute 9 months 2 weeks Acute Acute 1year 11 months ~ Acute NSNS 1 yéar
diagnosis ‘ ; :
Neurological No No Urinary No Decreased ~ Sensory No No NS NS No
manifestations retention wricipital  disorders
and in the
pytamidal left upper
syndrome 7 limb ‘
History No No No Cervical  Cervical ~ Fallon  Cervical Fall NS NS No
of injury spine spine a flight spine
of steps o »
Site(s) Ti0 G T3 D T5D C6D T1D C4 G C4D 13D C2C5 " L2-14D
involved (ap) (ap) {ap) (ap) (ap) (ap)  (ap) (ap) (p) (ap)
Treatment Excision  Excision Excision- Biopsy  Excision- Curettage Biopsy  Excision- NS NS Biopsy
fixation ' halo fusion Iv-
traction pami-
_ ‘ dronate
Qutcome Pain-free NS Pain free NS Pain-free  Pain-free NS Pain-free NSNS Pain
after after after improved
3 years 3 months 3 years after 1 year

NS: not significant; ap: involment of both anterior
na: not available.

and posterior part of vertebrae; a: involment of only anterior part; p: involment of only posterior part;
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Course and complications

In the absence of treatment, the lesions are often stable
in adulthood [29], although spreading occurs in some
cases [5, 30, 37]. Markedly vascular lesions can
increase in size as a result of bleeding or cyst forma-
tion; this can result in deformities o, at the spine, in
neurological compromise [38, 39]. Among patients
with polyostotic disease, 85% develop pathological
fractures [2, 30]. Sarcomatous transformation (osteo-
sarcoma, fibrosarcoma, chondrosarcoma) occurs in
0.4% to 6.7% of cases [3, 7, 40-43] and is most com-
mon in men and between 30 and 40 years of age [7,
40, 42]. Radiation therapy increases the risk of mali-
gnancy and is consequently contraindicated [42]. Fur-
thermore, during follow-up, radiographs should be
restricted to the evaluation of painful sites [42].

Treatment

Watchful waiting and surgery were the only therapeu-
tic alternatives until a few years ago, when pamidro-
nate was found to be beneficial. A number of studies
[43-47] have allowed to define criteria for pamidro-
nate therapy in fibrous dysplasia. Intravenous pami-
dronate infusions should be given in a dosage of
60 mg/day in adults and 1 mg/kg/day in children, on
three consecutive days every six months for two years.
The infusions can then be spaced further apart depen-
ding on the clinical response. Supplemental calcium
(1 g/d) and vitamin D (800 TU/d) should be given.
Pain should be evaluated every six months, radio-
graphs taken as needed, and laboratory tests perfor-
med (serum calcium, phosphate, and alkaline phos-
phatase). Pamidronate therapy consistently provides
pain relief, and radiographic improvements are visible
after 18 months in 50% of cases. We are not aware of
any published cases of isolated spinal involvement
treated by pamidronate. The single pamidronate infu-
sion given to our patient seems to have been effective
on the pain and was not followed by any further radio-
logical progression.

CONCLUSION

Chronic low back pain with or without neuro-logical
symptoms can be a manifestation of lumbar spine
involvement by fibrous dysplasia. Monostotic spinal
involvement is exceedingly rare but can be suspected
in patients with osteolysis and/or expansion of a verte-
bra without cortical violation; the diagnosis depends
on obtaining a biopsy specimen. In polyostotic forms,

the onset at an early age and the presence of typical
radiological changes in other bones can suffice to esta-
blish the diagnosis. A number of studies have allowed
to define criteria for pamidronate therapy in fibrous
dysplasia. Pamidronate may be valuable for preventing
the occurrence of neurological compromise in patients
with spinal involvement.
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